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*■ »iot« tn a nrnress for the preparation of water-soluble, amino-containing 

as compositions for immobilizing anionic active ingredients. 
Water-soiubie amino-containing ™^<%-^ 

aids and fixing compositions in papermatong. For exa mpto. I DE-EM " 1 « ,4 ^ s ™ s ( the dralnage of paper 

divinyl ether, divinyl sulfone and methylenebisacrylamide. 
Water-soiubie amino-containing adducts are, L ^ 

drainage aids and fixing compositions in papermaking. 

nitrogen-containing condensates, in which polyamidoamines are 9™wu » nolvalkylene oxides at 

retention aids, flocculants and drainage aids in papermaking. 

Further process assistants which are .suitable Htor Pjermaking ^^^m^onri or 

SffiSSSSaa prodTctTa're Closed, for example, in EP-A-0 41 1 400 

and DE-A-2162 567. 

us Pat No 4 066 494 discloses the use of nitrogen-containing condensates based on 

p«^^^^ 

nitrogen-containing condensates are prepare d by T ^^P^^ ^L ]BM oxides which contain from 
are still water-soluble. 

ncr , Q1fi « B discloses a process for the preparation of water-soluble polyetheramines in which di- or 
flocculants, retention aids and drainage aids in papermaking. 

ssssss^SSkSbbSSsESsST 
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as drainage aids, flocculants and retention aids and as fixing compositions in papermaking. 
WO-A-94/1 4873 likewise discloses water-soluble, amino-containing polymers which are obtainable by 

St Sgtl^ i Ey weight aqueous solution at 20 DEC C. The polymers are used as drainage a,ds, 
flocculants and retention aids in papermaking. 

the ultrafiltration are tested for their efficiency in the antifelting treatment of wool, only small drffe rerwes are 
foSndFo example the properties of chlorinated wool treated in each case with one of the two /rations 
Sained in the ufa£aL and with a nonfractionated sample of the polyamidoamine/ep,chlorohydnn res.n 
t^StXr^S^ton concluded that a change of process in the preparation of suchmns for 
rncreLTngThe proportion of a fraction is not associated with a practical advantage for the antrfeltmg 
treatment of wool. 

It is an object of the present invention to provide a process for the preparation of water-soluble 

Lminn Zts nim condensates and adducts, the products obtained having greater effic.ency in use than 

cTparebt pTr art p r o "c fs for example having a greater drainage and retention effect in papermaking. 

We have found that this object is achieved, according to the invention, by a process for the preparation of 
water Subte amino-containing condensates and adducts having a greater drainage and retention effect in 
^ermaWng f aqueous solutions of condensates or adducts selected from the group consisting of 
reaction pmducts of alkylenediamines, polyalkylenepolyamines, ethyleneim.ne-grafted polyamidoam.nes 
and mixtures thereof with crosslinking agents having at least two functional groups, 
m^^u^mS*** adducts of polyalkylene polyamines, polyamidoamines ethylene.m.ne-grafted 
polyamXaSs and mixtures thereof andmonoethylenically unsaturated carboxyl.c acids and salts, esters, 
amides or nitriles thereof with at least bifunctional crosslinking agents, 

am dated polyethyleneimines obtained by reaction of polyethyleneimines with monobasic carboxyl.c acids or 
their esters, anhydrides, acid chlorides or acid amides and, if required, reaction of the amidated 
nolvethvleneimines with crosslinking agents having at least two functional groups, ^ taft 
^^^^%^^tiBd polyeThyleneimines, phosphonomethylated polyethy eneimines, alkoxylated 
do vethv eneimines and/or polyethyleneimines carboxymethylated by a Strecker reaction and 
B3 a r£S polyethyleneimines, crosslinked, quaternized polyethyleneimines, cross linked 
™phoromKtod polyethyleneimines and/or crosslinked polyethyleneimines carboxymethylated by a 
Strecker reaction 

are subjected to an ultrafiltration through membranes, from 5 to 95% by weight of the condensates or 
adducte being separated off as permeate and the water-soluble, amino-containing condensates or adducts 
having improved efficiency, if required, isolated from the retentate. 

All commercially available membranes which have a cut-off for polymers having molar masses of for 
*»mpl Tfrom 1000 to 1 0 million preferably from 1 500 to 500,000, may be used for he utafltatton. 
MeSes having cut-offs for molar masses of from 3000 to 300,000 are particularly prjferaWy The 
Sff of the membranes used in each case should be adapted to the molecular we^ht distribution of he 
wate^so bte amino-containing condensates or adducts, which are also referred to betow as wate joluble 
oolvmers or as polymers for the sake of simplicity, so that it is possible to separate off from 5 to 95 /o by 
weight : 3 polymer In the ultrafiltration, the low molecular weight fractions of the polymer s whose mo lar mass 
Tbelow the cut-off are then separated off as permeate. The higher molecular weight fractions o po ymer 
remain the retentate According to the present invention, the ultrafiltration also comprises m.crofilt at on 
Sr^membJ having, mean pore diameter of from 0.01 to 10 ^mu m, Pre*™bly from 
0 1 to 1 mu m beinq used Separating off low molecular weight fractions gives amino-containing 
wat - o'bTcoSsates or a'dducts'having a narrower molar mass distribution anc an e^iency wh, ch ls 
increased in an unforeseeable manner, for example when used as process assistants in papermaking. 

The membranes may be used, for example, in the form of tubes, hollow fibers, sheet-type apparatuses or 
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"SSS^JSSSSSZ suitable for this purpose is given, for exampie, by Mun.r Cheryan ,n 
Ultrafiltration Handbook, Technomic Publishing Company, Inc., 1 986. 

Membranes which are suitable for the "^Itration are offered^ 

International Meeting on Chemical Technology and Biotechnology ACHEMA 94, Frankfurt am Main. 
atmosDheric pressure or under superatmospheric pressure on the retentate side for example at Trom n .a xo 

separated off as permeate is in general from 30 to 70% by weight. 

It has been found that the water-soluble, amino-containing condensates and adducts employed in the 
oroces flcwSno tolhe invention have a broad molar mass distribution Mw /Mn. For example, 
e^eX^rafltoJ crosslinked polyamidoamines have a molar mass distribution Mw Mn o 400 The 
S mass distribution is determined by gel permeation chromatography, based on Pullulan standards with 

wate as elue t t0 the invention have ' ? r "Z m $ 9 ! ^tTutnTa*/ 

^oLsmmee^from 200 to 1500, mPa.multidot.s (measured in a Brookfield viscometer using 10% 

length by ^wSghfpolymer solutions at 20 DEG C. and P H 10) and a molar mass d.stnbut,on Mw Mn of, for 
example, from 2 to 350, preferably from 10 to 300. 

In the novel process, all water-soluble, amino-containing polymers which usually have a b™* ™^ mass 
Sution can be separated into polymers having a narrower distribution and high molecular weight 

Thev were essentially described above as prior art. These are, for example, reaction products of 

with crosslinking agents containing at least two functional 



groups. 



This group also includes ethylene-imine-grafted polyamidoamines, which are p ^J e f ^ n p ^_^ 0 - 
l uf 123 stated in connection with the prior art. The polyamidoamines are prepared, for example, by 
iacSnc fL?rKte13d?3?4 to 10 carbon atoms with polyalkylenepolyamines which preferably conta.n 
from to i C i baste nitrogen atoms in the molecule. Suitable dicarboxylic acids are, for example succin c 
add maleic acid ad pic acid, glutaric acid, suberic acid, sebacic acid and terephthalic acid. Mixtures of 
SSlpic acid Z J giutaracid ofmaleic acid and adipic acid may a.so be used. Adipic acd » preferably used 
for the preparation of the polyamidoamines. 

Suitable Dolvalkvlenepolyamines which are subjected to condensation reaction with the dicarboxylic acids 
areS 

SeSmWnetrlarnlne, aminopropylethylenediamine and bisaminopropylethy enediamme. The 
DolvalkvleneDOlvamines may also be used in the form of mixtures in the preparation of the 
K&ffi^^ are preferably prepared by condensation of d.c arboxy he, acid and 

polyamines in the absence of a solvent. However, the condensation may, if required, also be earned out m 



3 of 37 



11/26/02 2:09 PM 



esp@cenet - Document Description 



lactams of carboxylic acids of 4 to 8 f* 0 "^^^ of a dicarboxylic acid. The 

and m ay a,so have 

nitrogen atoms and are soluble in water. 

Tha pCyamidoamlnes descdbed above are ^^SlSSSili 2*5** «*> 

polyamidoamine is reacted wi h from 0.3 to 2 • by we.gni _ot ine y y y condensat es are 

crosslinking agents having at with 

STc^ 100 ° thy,ene °* de and/or propy,ene oxide 

units. 

,„ add-on to the bfechloronydrin or glycidy, J*^*^^^^ S*** 8 

oxide per mol of glycol. 

from each of them, 
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polyalkylene glycols or mixtures hereof ^wrth ™ n ^3^ a X *e reaction products having at least Wo 
ir anhydrides of monoethylemcally u " sa ' u ™'^™3 0 0 3 °Z, 0 ester groups as functional groups, 

*srr^ 

aziridino groups, 

and mixtures of the stated crosslinking agents. 

to give amino-containing urea compounds. 

Suitable halogen-free crossing agents f^^^^^^"^ 
monocarboxylic acids, such as i acrylic *^'™^£*^ZltoMs of 1 to 22, preferably of 1 to 1 8, 

substituent 

characterized, for example, with the aid of the formula where 
,„ addition to the dicarboxylic acids of 

acids, such as maleic acid w h ^'5^^ o suitable dicarboxylic esters are 

preferably derived from alcohols of 1 to 4 carbon ^JmSSiSjccinate diethyl succinate, diisopropyl 
dimethyl oxalate, diethyl oxalate, diisopropyl oxalate dimethyl ^^^^ and diiso "p r opyl 
succinate, di-n-propyl succinate, dusobutyl ^^£^^^'^Z example, dimethyl maleate, 
adipate. Suitable esters of ^ n ^^^^^^^Mco^. Substituted dicarboxylic 

dimethyl tartrate and diethyl tartrate, are also suitable. 
Examples of suitable dicarboxylic anhydride, ,are 

anhydride. The crosslinking of »- m B T2SS5 « in the case of amides, such 
«e^^ 

At leastdlbasic saturated carboxynca^ 

monoethylenically unsaturated carboxylic acids or anhydrides. 

Other suitable crosslinking agents of the group - ^-rbo^ 

polymerizing monoethylenically aSTSmaric acid, maleic acid 

ToZ acid and ^methacryi'ic acid and copolymers of acrylic acid and male.c acd. 
Further suitable crosslinking agents (2) are prepared, 

maleic anhydride, in an inert solvent, sue , as °<"^ esters, such as 

solvent mixture in the presence of free radica l^™-*^^™*™ J drjde are 

^^^ZC^^S^^ or copolymers of maieic anhydride 
and C2-C30 -olefin. 
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' ' 're'action with C1 -C20 -a.cohols or ammonia or amines and can be used in this form as orosslinking agents. 

The molar mass Mw of the homo- and copolymers £ ; forexamp^ up to ITiSll^ST^o. 
5000. Polymers of the abovementoned f^^J^^^^^^ carboxylic acids and 
3,81 0,834, GB-A-1 41 1 063 and U.S. Pat ; No. 81 8 795 J h « a ^f f J m 'X e S J ka!i meta , or /mmonium 

example to an extent of from 1 0 to 50 mol %, or completely neutralized. 

acrylate, acrylamide and methacrylamide. 

monoethylenically unsaturated carboxylic acids, 
esters of monoethylenically unsaturated carboxylic acids, 
amides of monoethylenically unsaturated carboxylic acids or 
anhydrides of monoethylenically unsaturated carboxylic acids. 

The po,»e*erd,ar„,nes are P«°/^ be, 

coSyme*"" ethane glycol and propylene glycol are preferably used for the preparaton of the 

polyetherdiamines. 

Examples of suitable alkylenediamines are ethylenediamine, propylenediamine < |^™lnobutane and 
16-diaminohexane Examples of suitable polyalkylenepolyammes are diethylenetriamme, 

where X, Y, Z are each O or NH and Y may additionally be CH2 
m, n are each 0-4 and 
p, q are each 0-45000, 

are obtained, for example, in the reaction of the suitable amines or glycols with maleic anhydride. 

The comoounds of the formula (II) are obtainable, for example, by reacting alkylene glycols polyethylene 
^TDSS?n2mtaes polypropyleneimines, polytetrahydrofurans, .alpha.,.omega.-d,ols or 
lha omea -S™s with maleic anhydride or the abovementioned other monoethylenically 
SturatS ^ ^b xyt acidTor carboxyli/acid derK/atrves. The polygene g^ls^ch are sutob^ 

are from 1 1 71 tc ?50 OoTExamples of suitable alkylene glycols are ethylene glycol, 1 ,2-propylene glycol, 
1,4-butanediol and 1,6-hexanediol. 

Preferably used alpha, .omega.-diamines are ethylenediamine and •alpha-omega^tamln^ 
SSSS from polytetrahydrofurano having molar masses Mw of from about 400 to 5000 ,n 

each case. 

Particularly preferred crosslinking agents of the formula II are reaction products of maleic anhydride with 
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polyethylenelmlnes having a molar mass of 129 to 50,000 wrth ma •T^™ ... . , 2 , K the 

I Suet contain aUeasttwo ethylenical.y unsaturated double 

underaoes a Michael addition reaction with the amino groups of the compounds to be cross inKea , ine 
S S place at the terminal double bonds of these crosslinking agents and possibly also with 
formation of amido groups. 

S douKSS. Crosslinking agents of the formula III where X, Y, Z are each O or NH and Y may 

additionally be CH2, 
R@1 is H or CH3, 

R@2 is H, COOMe, COOR or CONH2, 

R@3 is OR, NH2, OH or OMe, 

RtsC1 -C22 -alkyl, 

Me isH.Na, K, Mg orCa 

m, n are each 0-4 and 

p.qare each 0-45,000, 

are obtained here. 

The amino-containinq compounds are crosslinked by means of the crosslinking agents of the formula (III) by 

Zno7meSur^^e6 cfrbaxyNe adds of the C1 -C6 -alkyl esters or acr*lc ac.d or methacrylic acd. 
SfacSe and ethyl acrylate are preferred for the preparation of the crossl.nkmg agenta-TJe 
crossl nkino aqents which are prepared by a Michael addition of the polyalkylenepolyammes and 
^A^^Mc^rMto acids! esters, amides or anhydrides may have more than two.functonal 
a ouds The nSmbe of these grcups depends on the molar ratio in which the reactants are used in the 

with, in each case, 1 mol of polyalkylenediamines and alkylenediamines. 

In the reaction of diethylenetriamine and a compound oftheformula where > Xls OH, NH2 or OR©1and 
R@1 is C1 -C22 -alkyl, for example a crosslinking agent of the structure where X is NH2, OH orOR@1 and 
R@1 is C1 -C22 -alkyl, 

is formed by a Michael addition reaction. 

The secondary NH groups in the compounds of the formula IV may undergo a Michael addition reaction with 
acrylic acid, acrylamide or acrylates. 

Th P romoounds of the formula II which contain at least 2 carboxyl groups and are obtainable by reacting 

°r polyalkylenepolyammes with maleic anhydride, or Michael adducts 
S atleas? 2 ester groups and obtained from polyetherdiamines, polyalkylenepolyammes or 
efhyTenediamine and esters of acn/lic acid or methac^lic acid with in each case, monohydnc alcohols of 1 
to 4 carbon atoms are preferably used as crosslinking agents of the group (i). 
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Suitable halogen-free c— 

reacting dicarboxylic esters which ^^f'^Sers^ dimethyl oxalate, diethyl oxalate, dimethyl 
with ethyleneimine. Examp ei .of , suitable esters ar dim y ^ ^ 

succinate, diethyl succinate, dime hyl d Pf e - ° ,e ; ny1 ^ f n tne reaction of diethyl oxalate with 
bis[b-(1-aziridino)ethyl]oxalamide is obta ned, for a ^*' ;|™ ne for examp| y e in a mo |ar ratio of 1 to at 

continued in all cases only so far hat the res """8 P r ™" t20 DEG c Tne cro sslinking reaction is carried 

preparation. 

ro^pofye-hyleneimines with monobasic carboxylic acids ortheir esters, anhydrides, acyl chlondes or 
raStaSda™^^ 

stated above. Halogen-free crosslinking agents are preferably used, 
amino-containing compound. 

The poiyethyieneimines and 'P*^— % 

benzyl chloride [sic] ortauryl chloride ™<» 
amino-contaihing polymers whos^ 

2^S» S nSSthe LLp'ondina carboxylic acids. These products 
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m ' ay if quired, have been reacted with a crossing agent containing at ieast two functiona, groups. 
Phospnonornethylatedpo^ 

example, by reacting P°'y eth y len fJ m 7 t ^ h n lX,ene Amines may if Required, have been reacted with a 
phosphonomethylated and the a J koxylated P^y^thyl ®"^' n ^ S h ^;^oxylated polyethyleneimines contain 
aosslinking agent containing ^f^^^ZS'^tiH^- The molar mass of the 
from 1 to 100, preferably frorr ,2 £ .20 ^ alkylene ^ PJ^H 8 ^ masses of f 1000 to 50,000 
polyethyleneimines may be up to 2 row' 0 "- !^ amino-containing polymers are 

are preferably used for the a Ikoxyation. F ^^^ e ^^S polyethyleneimines having a molar 
reaction products of polyethyleneim.nes with d.ketenes tor xampe or p y y ^ ^ reacted 

mass of from 1 000 to 50,000 with ^J**™™^ J 0 ° U p ? F 'u7he?sui able water-condensates are 
with a crosslinking agent containing ^^^^l^T; strecker reaction and are obtainable by 

Sl^^ of the * b — cross,inking 

agents. 

Th ewater-so,ub,eamino.containingpo,mersde— 

are subjected, according to the .ronton. ^^^^^VtiB preparation process, to the 
condensates or adducts separated off as P*™**™* JJ^SSS. e. they are used for the synthesis of 
water-soluble polymers used as starting matmals * 8 J3^ r n ^ bht distribution, which are then 
water-soluble, amino-conta.ning polymers having a r ^°f ^ ec ^^' 9 b wej ht based on the polymers 
subjected again to the ultrafiltration through membranes *™**™£?r he \m molecular weight 
used, of low moiecular weight po ymers^ having a broad molar 

fractions can thus be separated off from ftewje so judib am to ^ 

mass distribution and, after an increase ^^ 0 ^^SlS^^m« fractions in the permeate is 
ultrafiltration. If the concentration o the . «o ^.f'^^^Sp fe, I concentration of from 5 to 50, 
too low, the permeate is concentrated ^^ing of^^^mpw^ fractions 

preferably from 10 to 30, % by weight of l^*^™ K„SdSh ethyleneimine. The reaction is 

sr 0 SKS: x^™^ & deg c J * e action of acids ' such as 

sulfuric acid or phosphoric acid, or of Lewis acids. 

the ultrafiltration. Suitable crosslinking agents have been stated above. 
.The.owmolecu,arweight P o,ymerfractionssepar £ 

obtain products having a broad molar mas * dl ^'^ functional groups, 

the reaction products obtainable thereby with ^f 1 ^ distribution are recycled to the 

polymers containing ethyleneimine units and having a na rower moia ethyleneimine and 

br^*— ^^^^^^ 

reaction products which are obtarnable by graftng po Vamidoamines ^in » y M te 

(1) ethylene carbonate, propylene carbonate and/or .. d annydrides thereof, at least 
from each of them, ■ oiu,i 0 n*riiamines Dolvalkvlenepolyamines, alkylene glycols, 
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Anhydrides o,monoe,h»,en.a,,yu— 

c ° n,ain atleas,wo 

aziridino groups, 

and mixtures of the stated crossing agen,, ™ " 
polyalkylene glycols blocked at both ^.^J»^Wm*^Q d kthylenetriamine and/or 
pofyamidoamines grafted with ^^?^^^^^ n an disclosed, for example, in U.S. 
triethyienetetramine are particularly preferab use ^ u %^^ fe ^ crosslinked 
Pat. No. 4,144,123 stated in f ™jf ,on which are obtainable in the 

polyamidoamines grafted with ehy e ne.mine include of polyethe rdiamines having molar 

hsTott^ y fro ? Y 9 to 50,00 ° with acrylates or 

reactiot pS-ts of maleUnhydrL with polyetherdiamines (cf. formula II). 
Wate,so,ub,e,amino-cont„^ 

to 350 and a viscosity of at J 2 ° having a narrower 

10 are obtained as retentate m the "j^^^JS SVge S floScularte and fixing compositions m 

molecular weight distribution ^^^"^^^^\ n the usual amounts of, for example, 

which remains in the retentate. 

The polymer fractions obtained as retentate are 

cationichigh molecular weight Polya^amidM ^f^^ 6 ^^ m an dEP-A-0 335 575. 
Similar systems are disclosed in the literature, cf. EP-A-0 223 z*i, tr m 

Combinations of the po.ymer fractions ^ obtainec 

additionally with anionic, neutral or catio ^^^^^^^^^ in papermaking. Processes for 

very particularly useful as retention a*, draijmg. J J J^P^; jected to any particular 

the production of paper with cat.on.c f sistant * in EP-A-0 223 223, EP-A-0 235 893 

The poiymer fractions obtained as r f e^^^^^^^ 

of medicaments. 

The retenta.es obtainable in the ultra»a *n and -ntaWng P*]^ 

^MarM^SrpSffl^ Paging and as add«ves,n hair 

and skincare compositions. 

in the examples which follow, percentages are by weight unless stated otherwise. 

Unless indicated Cheese in the examples, the pities were measured in a BrooKfleld viscometer a, 20 

DEG C, a concentration of 10% by weight and a pH of 10. 

,„ the examples in which an ultrafjtra ,lcn j-^^^l&^S^ ^ 

conductivity of the permeate fell below 200 mS/cm. 
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Polymers 1a) and 1b) 
Polymer 1a) 
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, , > * - B o r»A ia fun PYflmole 3 a Dolvamide or amine is prepared by condensation 
Using the method stated in DE-B-24 34 816, Exam P^^.P°7XH in aaueous solution with ethyleneimine in 

Polymer 1b) 

Poiymer 1a (po.yamidoamine grafted with ethyleneimine) is [^^^^^^Tit 
a polyethylene glycol having an average molar mass of 400) and a 

The concentration of the aqueous solution is 12.5% and pH is 10. 



Polymer 2 



Copolymer of acry.amide and dimethy.aminoethy. acrylate whi J is quaternized with methyl chloride, 
contains 84 mol % of acrylamide and has a molar mass of about 1 0 million. 



Example 1 



4 A ko of the 1 2 5% strength aqueous solution of polymer 1 b described above was subjected to the 
uitra^ 

wmmmMmw 

aqueous solution at 20 DEG C. and pH 10). 



Example 2 



of the permeate had a viscosity of 25 mPa.multidot.s. 
Example 3 

in the course of the reaction, which lasted for 6 hours. 
Example 4 

In a flask provided with a stirrer and reflux condenser, 100 g of the low molecular ^ M 
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*' reached 1 00 g of ethyleneimine in the form of a 60% strength aqueous solution were added and a further 
107 g of water were added in the course of the reaction. 

Example 5 

50 a of low molecular weight polymer which was obtained as permeate in Exa n ^J^^ f. a 

content of 26.6% and a viscosity of 625 mPa.multidot.s. 
Example 6 

Example 7 

50 a of the reaction product described in Example 4 were initially taken in the form of a 25% strength 
aaueoue so Son in a reactor and crosslinked, at 70 DEC C, with 1 0 g of the b.sglycidyl ether of a 
To ySene glycol of molar mass 2000 in the form of a 20% strength aqueous wli r ton ^ T e pH was 
brought to 7.8 after the reaction. An aqueous solution having a solids content of 27.1 h and a viscosity ot t»i 
mPa.multidot.s (determined at 20 DEG C.) was obtained. 

ThP nmriucts described above were tested as drainage aids, retention aids and fixing compositions in 
LL P rmakina Th SchoSe^raM er drainage time was determined as a measure of the drainage power. 
Kro^l^^^ the outflowing white water was used as a measure of the retention , of fibers, cnll 
and fillers The measurements were carried out with the aid of a photometer from Lange at 588 nm. 

The extinction (Lange photometer, 340 nm) in water treated with fixing composition was determined as a 

for criil and fillers (purification of contaminated closed water circulations). 
Polymer 1 b was used as a comparison with the prior art. 

ThP measured results stated below are mean values of 5 measurements. Retention aids and drainage aids 
^^^^^ amounts of from 0.01 to 0.08, and fixing compositions in amounts of from 
0.01 to 2% by weight, based in is each case on the solids. 

Example 8 

A duId having a consistency of 5 g/l and a freeness of 505SR (Schopper-Riegler) was produc ed from 1 °0 
Sarts o Snted "newsprint having a filler content of 10% and containing 40 parts of natural chalk jtype DX 
1 fro* Omv The pH of the pulp was 7.7. The paper stock was divided into several samples, to which the 
In^ u^Wl^e™ sS£ in'Ta'ble 1 were then added. The drainage times for 600 ml of filtrate in each 
case were determined for each sample in the Schopper-Riegler tester. 

In contrast to the abovementioned method, in Comparative Example 1 the drainage rate was h d r e J c e e 7 n T ^ r 
the abovfmentioned paper stock in the absence of a polymer. The results are shown in each case ,n Table 

1. 



TABLE 1 



Amount of polymer, 
based on dry 

Polymer paper stock Drainage time 
Example 8 
used [%] [sec] 



a) Retentate 0.01 261 
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of Example 
1 

b) Retentate 0.02 154 
of Example 

1 

c) Retentate 0.04 65 
of Example 

1 

d) Retentate 0.08 28 
of Example 

1 

Compar- 
ative 
Example 
1 - - 402 

2a) Polymer 1b 0.02 263 

2b) "0.04 168 

2c) " 0.08 89 

3a) Polymer 2 0.01 315 

3b) "0.02 21 8 

3c) " 0.04 82 



Example 9 

Te papeMs shown in each case in Table 2. It is a measure of the filler retent,on, 
TABLE 2 



Amound of polymer, 
based on dry Filler content 
Polymer paper stock of the paper 
Example 9 
used [%] [%] 

a) Retentate 0,01 29.4 
of Example 

1 

b) Retentate 0.02 34.3 
of Example 

1 

c) Retentate 0.04 35.5 
of Example 

1 

d) Retentate 0.08 35.7 
of Example 

1 

Compar- 
ative 
Example 
4 18 

5a) Polymer 1b 0.02 30.2 

5b) "0.04 34.2 

5c) " 0.08 35.6 

6a) Polymer 2 0.01 28.7 
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6b) " 0.02 32.0 
6c) " 0.04 35.7 



Example 1 0 

A pu,p havino a consistency o, 5 

newsprint. The pH of the pulp was 7 7. E xarnp , e 7f and the drainage times for 600 

to samples of this paper stock, ^ The route obtained are shown in 

ml of filtrate were measured in each case in a Schopper Kiegiei 

Table 3. 



TABLE 3 



Amount of polymer, 
based on dry 

Example Polymer paper stock Drainage 
10 used [%][sec] 

a) Retentate 0.01 265 
of Example 

1 

b) Retentate 0.02175 
of Example 

1 

c) Retentate 0.04 76 
of Example 

1 

d) Retentate 0.08 42 
of Example 

1 

Compar- 
ative 
Example 
7--- 404 

8a) Polymer 1b 0.02 283 

8b)" 0.04 173 

8c) " 0.08 95 

9a) Polymer 2 0.01 243 

9b)" 0.02 135 



Example 11 



The amounts o» polymers stated^ 

Example 1 0, and said paper stock was ;6wn ad on i of 55 m/min t0 gite paper having a 



TABLE 4 

Amound of polymer, 

based on dry Filler content 

Example Polymer paper stock of the paper 

11 used [%] [%] 



a) Retentate 0.01 7.1 
of Example 
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1 

b) Retentate 0.02 8,3 
of Example 

1 

c) Retentate 0.04 10.7 
of Example 

1 

d) Retentate 0.08 10.5 
of Example 

1 

Compar- 
ative 
Example 
10- -4.9 

11a) Polymer 1b 0.02 8.0 

11b)" 0.048.9 

11c)" 0.089.5 

12a) Polymer 2 0.01 7.5 

12b) " 0.02 8.2 

12c) " 0.04 9.2 



Example 12 



A pulp having a consistency of 5 g/( and a freeness ^^^SlS^Xvl^ 
Jtae sulfate pulp, 50 parts of bleached beech — « P* ^ ^5 were added to samples of 

Omya). The pH cf the pulp was 7.2. The , amounte of ^ Jn Sd lhe drainage times for 600 ml of filtrate 

SZ££&TJ£> »T The - — * ™* 5 ' 



TABLE 5 



Amount of polymer, 
based on dry 

Example Polymer paper stock Drainage 
12 used [%] [sec] 



a) Retentate 0.02 60 
of Example 

1 

b) Retentate 0.04 35 
of Example 

1 

Compar- 
ative 
Example 
13-- -114 

14a) Polymer 1b 0.02 96 

14b) ft 0.04 65 

15 Polymer 2 0,02 90 



Example 13 



The amounts o, polymer stated In Sxamph ,t * were added J^^^o^M^ 
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TABLE 6 



Amount of 
polymer, Filler con- 
based on tent of 
dry paper Machine the 
Example Polymer stock speed paper 
13 used [%] [m/min] [%] 

a) Retentate 0.02 50 27.7 
of Example 

1 

b) Retentate 0.04 52 29.1 
of Example 

1 

Compar- 
ative 
Example 
16- --40 11.2 

17a) Polymer 1b 0,02 46 25.4 
17b) "0.04 48 27.5 
18a) Polymer 2 0.01 48 18.2 
18b) " 0.02 50 24,8 



Example 14 

* c „/i ,nH a fm*npc;c: nf 50 DEG SR was produced from 1 00 parts of unprinted 
measured. The results are shown in Table 7. 



TABLE 7 



Amount of 
polymer, 
based on Optical 
dry paper Drainage 

trans- 
Example Polymer stock time mittance 

14 used [%] [sec] [%] 



a) Retentate 0.02 41 64 
of Example 

1 

b) Retentate 0.04 27 79 
of Example 

1 

c) Retentate 0.06 21 80 
of Example 

1 

b) Retentate 0.08 19 84 

of Example 

1 

Compar- 
ative 
Example 
19- - 92 23 
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20a) Polymer 1b 0.02 58 52 
20b) " 0.04 43 65 
20c) " 0.06 34 71 
20d) "0.08 30 74 



Examples 15 to 17 

Apulpha v,n g a— c,o,2.2 g: and~ 

SeSned. Table 8 also shows the optica! transmittal of the filtrate. 



TABLE 8 



Amount of 
polymer, 
based on Optical 
dry paper Drainage 
trans- 
Polymer stock time mittance 
Example used [%] [sec] [%] 

15a) Polymer 0.02 55 48 

prepared 

acccord- 

ing to 

Example 5 

15b) Polymer 0.04 43 62 
prepared 
accord- 
ing to 
Example 5 

15c) Polymer 0.06 36 69 

prepared 

acccord- 

ing to 

Example 5 

15d) Polymer 0.08 29 75 
prepared 
accord- 
ing to 
Example 5 

16a) Polymer 0.02 54 51 
prepared 
accord- 
ing to 
Example 6 

16b) Polymer 0.04 38 66 
prepared 
accord- 
ing to 
Example 6 

16c) Polymer 0.06 30 74 
prepared 
accord- 
ing to 
Example 6 
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16d) Polymer 0.08 26 76 
prepared 
accord- 
ing to 
Example 6 

17a) Polymer 0.02 54 48 

prepared 

acccord- 

ing to 

Example 7 

17b) Polymer 0.04 38 66 

prepared 

acccord- 

ing to 

Example 7 

17c) Polymer 0.06 29 73 
prepared 
accord- 
ing to 
Example 7 

17d) Polymer 0.08 25 77 
prepared 
accord- 
ing to 
Example 7 
Compar- 
ative 
Example 

21a) Polymer 1b 0.02 53 52 
21b) " 0.04 38 65 
21c) " 0.06 31 76 

21 d) " 0.08 26 78 

22 - - 84 26 ^ 



Examples 18 to 20 



Apul p ha.„ g a consistency 0,2-2 3 » ^T^Z^ZC^ SK'SC KC 

9 also shows the optical transmittance of the filtrate. 



TABLE 9 

Amount of 
polymer, 
based on Optical 
dry paper Drainage 

trans- 
Polymer stock time mittance 
Example used [%] [sec] [%] 

18a) Polymer 0.02 47 56 
prepared 
accord- 
ing to 
Example 5 

18b) Polymer 0.04 37 63 
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prepared 
accord- 
ing to 
Example 5 

18c) Polymer 0.06 33 68 
prepared 
accord- 
ing to 
Example 5 

18d) Polymer 0,08 30 71 
prepared 
accord- 
ing to 
Example 5 

19a) Polymer 0.02 47 58 
prepared 
accord- 
ing to 
Example 6 

19b) Polymer 0.04 34 69 
prepared 
accord- 
ing to 
Example 6 

19c) Polymer 0.06 29 75 
prepared 
accord- 
ing to 
Example 6 

19d) Polymer 0.08 28 76 
prepared 
accord- 
ing to 
Example 6 

20a) Polymer 0.02 45 60 
prepared 
accord- 
ing to 
Example 7 

20b) Polymer 0.04 33 68 
prepared 
accord- 
ing to 
Example 7 

20c) Polymer 0.06 29 74 
prepared 
accord- 
ing to 
Example 7 

Z0d) Polymer 0.08 26 77 
prepared 
accord- 
ing to 
Example 7 
Compar- 
ative 
Example 
23 ---77 30 

24a) Polymer 1b 0.02 44 59 
24b) " 0.04 34 62 
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24c) " 0.06 29 74 
24d) n 0.08 27 76 



Examples 21 to 23 



A pulp ha.n a a consistency of 2 an, 

newsprint, 33 parts of corrugated board and 33 1 * P£™££ ™„ s p a £ , es of , his pap e, stock, with the 
amounts of polymers stated m each , cas « l^"!^^,^ ml of filtrate were determined in a 

I^RiS - ~ — ' ^ reSU ' te ^ $ 



in Table 10. 



TABLE 10 



Amount of 
polymer, 
based on Optical 
dry paper Drainage 
trans- 
Polymer stock time mittance 
Example used [%] [sec] [%] 

21a) Polymer 0.02 61 44 
prepared 
accord- 
ing to 
Example 5 

21b) Polymer 0.04 49 56 
prepared 
accord- 
ing to 
Example 5 

21c) Polymer 0.06 41 62 
prepared 
accord- 
ing to 
Example 5 

21 d) Polymer 0.08 36 67 
prepared 
accord- 
ing to 
Example 5 

22a) Polymer 0.02 57 50 
prepared 
accord- 
ing to 
Example 6 

22b) Polymer 0.04 42 58 
prepared 
accord- 
ing to 
Example 6 

22c) Polymer 0.06 35 67 
prepared 
accord- 
ing to 
Example 6 

22d) Polymer 0.08 28 71 
prepared 
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accord- 
ing to 
Example 6 

23a) Polymer 0.02 59 43 
prepared 
accord- 
ing to 
Example 7 

23b) Polymer 0.04 42 62 
prepared 
accord- 
ing to 
Example 7 

23c) Polymer 0.06 35 68 
prepared 
accord- 
ing to 
Example 7 

23d) Polymer 0.08 29 72 
prepared 
accord- 
ing to 
Example 7 
Compar- 
ative 
Example 
25 - 82 27 

26a) Polymer 1b 0.02 59 45 
26b) " 0,04 43 60 
26c) " 0.06 35 67 
26d) " 0.08 31 69 



Examples 24 to 26 



A P u,p having a consistency of 2 g, and 

newsprint, 33 parts of corrugated ^^lSS?addS?ttib pulp. The amounts of polymer stated in 
based on dry paper stock, of waterglass (solid) was a Idee ' ^h.s pw£ comparative 
each case in Table 1 1 were added to sample of h s paper stecK in p ' tester for 600 

E :^SZS^^ ^ITJ^, The rei are shown in Tab.e 



TABLE 11 



Amount of poly- Optical 
mer, based on dry 
Drainage 

trans- 
paper stock time mittance 

Example 
Polymer used 
[%] [sec] [%] 



24a) Polymer pre- 
0.02 82 21 
pared ac- 
cording to 
Example 5 
24b) Polymer pre- 
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0.04 74 27 
pared ac- 
cording to 
Example 5 
24c) Polymer pre- 
0.06 69 35 
pared ac- 
cording to 
Example 5 
24d) Polymer pre- 
0.08 62 44 
pared ac- 
cording to 
Example 5 
25a) Polymer pre- 
0.02 82 25 
pared ac- 
cording to 
Example 6 
25b) Polymer pre- 
0.04 69 33 
pared ac- 
cording to 
Example 6 
25c) Polymer pre- 
0.06 52 52 
pared ac- 
cording to 
Example 6 
25d) Polymer pre- 
0.08 42 67 
pared ac- 
cording to 
Example 6 
26a) Polymer pre- 
0.02 84 23 
pared ac- 
cording to 
Example 7 
26b) Polymer pre- 
0.04 70 34 
pared ac- 
cording to 
Example 7 
26c) Polymer pre-. 
0.06 56 52 
pared ac- 
cording to 
Example 7 
26d) Polymer pre- 
0.08 50 58 
pared ac- 
cording to 
Example 7 
Compar- 
ative 
Example 
27 - - 82 20 

28a) Polymer 1b 0.02 75 21 
28b) " 0.04 71 27 
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28c) " 0.06 67 41 
28d) " 0.08 56 51 



Example 27 

4 kg o, a 20% strength aqueous soiujon o, P = 1 - 
A/G Technology with a cut-off of 3000. while mamta rang the w urn e on ^ ^ 

water, until the conductivity of the P»™«* wwf be Jow _200 "^^^ of 62.5% with the aid 

7^Z^^rZ h iS^r. Stand filtrate had the following prope.es: 



Viscosity [mPa .multidot. s] 
(10 % strength aqueous solution, 
pH10,20 DEGC.) 
Mw /Mn 

Polymer 1a) 22 5.3 
Retentate 36 2.7 
Permeate 20 4.5 



6 00go, 25 %s«reng«h aqueous solullonofthe^ 

20% strength aqueous solution of bisglyradyl st her of 'a mB oMaln ed. The pH was brought 

Example 28 

•600go,25%s.re„g,h aqueous so,u e ono,«^^^ 

mPa.multidot.s. 
Example 29 

4.8 kg of a 12.5% strength aqueous solution o, polymer 1b IZ^nZ^tl side 

obtained. 44% of the polymer were isolated. 
Example 30 

The retentate from Example 29 was sub, ' 

Sat;?m^^^ 

isolated. 

Example 31 

Sg a solids content of 0.5% were obtained. 1 3% of polymer were eclated. 
Example 32 
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Example 33 



example <jj 



was 9%. 
Example 34 



txampie w 

Tne ret ,„tate obtains, according * ^^rT"S^^ " 
isolated as permeate was 12%. 



Example 35 



Examples 36 and 37 



LAd I I I p I wo v-.. . , , t 

, r ^ rt f ^ ciR nroduced from 1 00 parts of unpnnted 
A pulp having a consistency of clay of ^ x i from ECC. 

newsprint having a filler content of about 1 0 ^ anc "wntem J8 P bgsed on d paper st0 ck were 

JT K «V H l«l 



and with addition of polymer 1b. 
TABLE 12 

Optical transmittan- 
Amount of polymer, based 
ce 

on dry paper stock 
Drainage time 
of the filtrate 
Example 
Polymer used 
[%] [sec] [%] 

36a) prepared according 
0.01 40 72 
to Example 27 
36b) prepared according 
0.02 24 82 
to Example 27 
36c) prepared according 
0.03 20 87 
to Example 27 
36d) prepared according 
0.04 17 88 
to Example 27 
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37a) prepared according 

0.01 44 60 

to Example 28 

37b) prepared according 

0.02 36 70 

to Example 28 

37c) prepared according 

0.03 29 76 

to Example 28 

37d) prepared according 

0.04 25 81 

to Example 28 

Comparative 

Example 

29 - - 69 36 

30a) Polymer 1b) 

0.01 43 62 

30b) Polymer 1b) 

0.02 33 73 

30c) Polymer 1b) 

0.03 26 80 

30d) Polymer 1b) 

0.04 23 81 



Examples 38 to 44 

A pu,p having a convene, 0,2.4 gfl ■ ^SSJ^SK SaKSV DX1 
ISed newsprint having a filler content of 10 * l"td ,n tSi3 wera added in eaoh case to 



Table 13 
TABLE 13 



Optical 

Amount of polymer, based 
transmittance of the 
on dry paper stock 
Drainage time 
filtrate 
Example 
Polymer used 
[%] [sec] [%] 

38a) Permeate obtained 
0.02 88 11 

according to Example 

29 . ^ 

38b) Permeate obtained 

0.04 86 11 

according to Example 

38c) Permeate obtained 
0.06 81 15 

according to Example 

29 • ^ 

38d) Permeate obtained 



1 1/26/02 2:09 PM 



25 of 37 



esp@cenet - Document Description 



http://12.espacenet.co: 



inV espacenet/d^ 



0.08 8215 

according to Example 

39a) Permeate obtained 
0.02 90 12 

according to Example 
30 

39b) Permeate obtained 
0.04 85 14 

according to Example 

39c) Permeate obtained 
0.06 85 16 

according to Example 
30 

39d) Permeate obtained 
0.08 78 21 

according to Example 
31 

40a) Permeate obtained 
0.02 86 14 

according to Example 
31 

40b) Permeate obtained 
0.04 80 20 

according to Example 
31 

40c) Permeate obtained 
0.06 68 26 

according to Example 
31 

40d) Permeate obtained 
0.08 66 30 

according to Example 
31 

41a) Permeate obtained 
0.02 78 20 

according to Example 
32 

41b) Permeate obtained 
0.04 65 34 

according to Example 
32 

41c) Permeate obtained 
0.06 53 40 

according to Example 
32 

41 d) Permeate obtained 
0.08 47 48 

according to Example 
32 

42a) Permeate obtained 
0.02 72 31 

according to Example 
33 

42b) Permeate obtained 
0.04 54 43 

according to Example 
33 

42c) Permeate obtained 
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0.06 42 52 

according to Example 
33 

42d) Permeate obtained 
0.08 38 55 

according to Example 
33 

43a) Permeate obtained 
0.02 67 30 

according to Example 

34 . ^ 

43b) Permeat obtained 

0.04 46 50 

according to Example 

43c) Permeate obtained 
0,06 36 60 

according to Example 

34 . , 

43d) Permeate obtained 

0.08 31 67 

according to Example 

34 . . 
44a) Retentate obtained 

0.02 50 45 

according to Example 

35 . . 
44b) Retentate obtained 

0.04 29 69 

according to Example 

35 . . 

44c) Retentate obtained 

0.06 23 76 

according to Example 

35 . . 

44d) Retentate obtained 

0.08 19 83 

according to Example 
35 

Comparative 
Example 
31 ----91 11 
32a) Polymer 1b) 
0.02 77 20 
32b) Polymer 1b) 
0.04 57 43 
32c) Polymer 1b) 
0.06 41 53 
32d) Polymer 1b) 
0.08 35 60 
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TABLE 14 



Optical transmit- 
tance of the 

Amount of polymer, based 

Drainage time 

filtrate 

Example 

Polymer used 

on dry paper stock [%] 

[sec] [%] 



45a) Permeate obtained 
0.02 83 25 

according to Example 
29 

45b) Permeate obtained 
0.04 85 26 

according to Example 
29 

45c) Permeate obtained 
0.06 75 30 

according to Example 
29 

45d) Permeat obtained 
0.08 76 30 

according to Example 
29 

46a) Permeat obtained 
0.02 77 29 

according to Example 
30 

46b) Permeat obtained 
0.04 72 33 

according to Example 
30 

46c) Permeate obtained 
0.06 67 34 

according to Example 
30 

46d) Permeate obtained 
0.08 66 38 

according to Example 
30 

47a) Permeate obtained 
0.02 70 34 

according to Example 
31 

47b) Permeate obtained 
0.04 65 38 

according to Example 
31 

47c) Permeate obtained 
0.06 63 42 

according to Example 
31 

47d) Permeate obtained 
0.08 56 46 

according to Example 
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48a) Permeate obtained 
0.02 59 44 

according to Example 
32 

48b) Permeate obtained 
0.04 51 50 

according to Example 
32 

48c) Permeate obtained 
0.06 44 57 

according to Example 
32 

48d) Permeate obtained 
0.08 42 61 

according to Example 
32 

49a) Permeate obtained 
0.02 54 47 

according to Example 
33 

49b) Permeate obtained 
0.04 43 59 

according to Example 
33 

49c) Permeate obtained 
0.06 37 62 

according to Example 
33 

49d) Permeate obtained 
0.08 33 68 

according to Example 
33 

50a) Permeate obtained 
0.02 49 51 

according to Example 
34 

50b) Permeate obtained 
0.04 37 62 

according to Example 
34 

50c) Permeate obtained 
0.06 33 71 

according to Example 
34 

50d) Permeate obtained 
0.08 28 72 

according to Example 
34 

51a) Retentate obtained 
0.02 39 65 

according to Example 
35 

51b) Retentate obtained 
0.04 25 79 

according to Example 
35 

51c) Retentate obtained 
0.06 19 87 

according to Example 
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0.08 16 88 

according to Example 
35 

Comparative 
Examples 
33 — 78 25 
34a) Polymer 1b) 
0.02 53 48 
34b) Polymer 1b) 
0.04 43 61 
34c) Polymer 1b) 
0.06 35 67 
34d) Polymer 1b) 
0.08 31 73 
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Examples 52-58 



An ao,eous fiber suspension having a J— - » 

pulp), and an aqueous solution of hum c ac J^ a J e ^ lyt ^ er sta ted in Table 1 5 and 
produced sen/ed as a test substance. In each ^"^^J, as a flocculant, were added to 
additionally in each case the same evaluate the fixing effect of the 

samples of this pulp. The in each case was determined. The 

polymers stated in Table 15, ^ « ^to^^e^m, polymers having a low molar mass are 
measured values are shown in Table 1 5 As is ™^l™™ o]ecu ^ 9 h\ fractions exhibit in some cases 

Sne^^ »■ » 58 3 b6tter effeCUhan 

polymer 1b). 



TABLE 15 



Amount of polymer, based 

Extinction of the 

Example 

Polymer used 

on dry paper stock [%] 

solution at 588 nm 



52a) Permeate obtained 
0.30 0.518 

according to Example 
29 

52b) Permeate obtained 
0.50 0.483 

according to Example 
29 

52c) Permeate obtained 
0.80 0.478 

according to Example 

29 ■ , 

52d) Permeate obtained 

1.00 0.468 

according to Example 

29 ■ ^ 

52e) Permeate obtained 

1.25 0.456 

according to Example 
29 
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52f) Permeate obtained 
1.50 0.443 

according to Example 

53a) Permeate obtained 
0.30 0.527 

according to Example 

53b) Permeate obtained 
0.50 0.496 

according to Example 

53c) Permeate obtained 
0.80 0.460 

according to Example 

30 . , 

53d) Permeate obtained 

1.00 0.454 

according to Example 
30 

53e) Permeate obtained 
1.25 0.440 

according to Example 
30 

53f) Permeate obtained 
1.50 0.426 

according to Example 
30 

54a) Permeate obtained 
0.30 0.531 

according to Example 
31 

54b) Permeate obtained 
0.50 0.490 

according to Example 
31 

54c) Permeate obtained 
0.80 0.469 

according to Example 
31 

54d) Permeate obtained 
1.00 0.448 

according to Example 
31 

54e) Permeate obtained 
1.25 0.424 

according to Example 
31 

54f) Permeate obtained 
1.50 0.418 

according to Example 
31 

55a) Permeate obtained 
0,30 0.489 

according to Example 
32 

55b) Permeate obtained 
0.50 0.468 

according to Example 
32 
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55c) Permeate obtained 
0.80 0.415 

according to Example 

32 • A 

55d) Permeate obtained 
1.00 0.409 

according to Example 

32 • ^ 

55e) Permeate obtained 

1.25 0.401 

according to Example 

32 . , 

55f) Permeate obtained 

1,50 0.393 

according to Example 

32 • , 

56a) Permeate obtained 

0.30 0.474 

according to Example 
33 

56b) Permeate obtained 
0.50 0.455 

according to Example 
33 

56c) Permeate obtained 
0.80 0.429 

according to Example 
33 

56d) Permeate obtained 
1.00 0.404 

according to Example 
33 

56e) Permeate obtained 
1.25 0.406 

according to Example 
33 

56f) Permeate obtained 
1,50 0.406 

according to Example 
33 

57a) Permeate obtained 
0.30 0.506 

according to Example 
34 

57b) Permeate obtained 
0.50 0.460 

according to Example 

34 • , 

57c) Permeate obtained 

0.80 0.433 

according to Example 

34 - ^ 

57d) Permeate obtained 

1,00 0,427 

according to Example 
34 

57e) Permeate obtained 
1.25 0.423 

according to Example 
34 
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57f) Permeate obtained 
1.50 0.420 

according to Example 
34 

58a) Permeate obtained 
0.30 0.492 

according to Example 
35 

58b) Permeate obtained 
0.50 0.452 

according to Example 
35 

58c) Permeate obtained 
0.80 0.422 

according to Example 
35 

58d) Permeate obtained 
1.00 0.418 

according to Example 
35 

58e) Permeate obtained 
1.25 0.418 

according to Example 
35 

58f) Permeate obtained 
1.50 0.416 

according to Example 
35 

Comparative 

Examples 

35 ---0.550 

36a) Polymer 1 b) 

0.30 0.517 

36b) Polymer 1 b) 

0.50 0.498 

36c) Polymer 1 b) 

0.80 0.458 

36d) Polymer 1 b) 

1.00 0.451 

36e) Polymer 1 b) 

1.25 0,432 

36f) Polymer 1 b) 

1.50 0.414 



Example 59 (polymers 3, 3a, 3b) 
10.0 k g of a 10% strength 

3) from Bayer AG, having a charge density ^J^^onSmSlom A/G-Technology having a 
and with the addition of 40 kg of water through an ul ^'^ fl 0 ^ (polymer 3 a) was obtained 

cut-off of 100,000 untii a conductivity ^M-^J J * ] * ^SgXZ dissolved starting 
as a 3 8% strength aqueous solution after concentration. A toxai ot uy y 
material were separated off as permeate (polymer 3b). 

Example 60 (polymers 4, 4a) 
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acid to a pH of 7.5 gave a 27.6% strength aqueous solution. 
Example 63 and Comparative Example 37 

Z~3S^^=bzxsx. 



TABLE 16 



Amount of polymer, 
based on dry paper 
Extinction of the 
Example Polymer used 
stock [%] solution at 588 nm 



63a) Polymer 3a 0.02 50 

63b) Polymer 3a 0.04 26 

63c) Polymer 4a 0.02 71 

63d) Polymer 4a 0.04 37 

63e) Retentate of 

0.02 50 

Example 1 

63f) Retentate of 

0.04 29 

Example 1 

Comparative 

Example 

37a) Polymer 1 b 

0.02 85 

37b) Polymer 1 b 
0.04 52 

37c) Polymer 3 0.02 91 
37e) Polymer 3 0.04 68 
37f) Polymer 4 0.02 101 
37g) Polymer 4 0.04 79 



Example 64 and Comparative Example 38 

SsTaper stock and the drainage time for 600 ml of filtrate In each case was determmed m the 



Schopper-Riegler tester. 



TABLE 17 



Amount of polymer, 
based on dry paper 
Drainage time 
Example Polymer used 
stock [%] [sec] 

64a) Polymer 3a 0.02 130 
64b) Polymer 3a 0.04 121 
64c) Polymer 4a 0.02 122 
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64d) Polymer 4a 0.04 73 
64e) Retentate of Ex- 
0.02 90 
ample 1 

64f) Retentate of Ex- 
0.04 47 
ample 1 
Compar- 
ative 
Example 

38a) Polymer 1 b 0.02 114 
38b) Polymer 1 b 0.04 93 
38c) Polymer 3 0.02 130 
38d) Polymer 3 0.04 121 
38e) Polymer 4 0.02 138 
38f) Polymer 4 0.04 117 



Example 65 and Comparative Example 39 

A pu ,p having a consist o< 5 g „ was ^JKattW*-* « 7 * 



TABLE 18 



Amount of polymer, 
based on dry paper 
Drainage time 
Example Polymer used 
stock [%] [sec] 



65a) Polymer 3a 0.02 37 
65b) Polymer 3a 0.04 28 
65c) Polymer 4a 0.02 44 
65d) Polymer 4a 0,04 29 
65e) Retentate of Ex- 
0.02 35 
ample 1 

65f) Retentate of Ex- 
0.0419 
ample 1 
Compar- 
ative 
Example 

39a) Polymer 1 b 0.02 41 
39b) Polymer 1 b 0.04 36 
39c) Polymer 3 0.02 54 
39d) Polymer 3 0.04 47 
39e) Polymer 4 0.02 49 
39f) Polymer 4 0.04 47 



Examples 66-69 and Comparative Examples 40-43 

equal portions, and an aqueous solution b ^° d an d additionally the same amount of a 
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340 nm. 
TABLE 19 



Extinction of 
Amount of polymer, ba- 
the filtrate 

sed on dry paper stock 
[measured at 340 
Example 
Polymer used 
l%] nm] 



66a) Polymer 5a 0.30 0.467 
66b) Polymer 5a 0.50 0.403 
66c) Polymer 5a 0.80 0.374 
66d) Polymer 5a 1.00 0.321 
66e) Polymer 5a 1.25 0.303 

66f) Polymer 5a 1.50 0.263 
67a) Polymer 6a 0.30 0.425 
67b) Polymer 6a 0.50 0.336 
67c) Polymer 6a 0.80 0.312 
67d) Polymer 6a 1.00 0.282 
67e) Polymer 6a 1.25 0.246 
67f) Polymer 6a 1 .50 0.235 
68a) Polymer 3a 0.30 0.480 
68b) Polymer 3a 0.50 0.435 
68c) Polymer 3a 0.80 0.312 
68d) Polymer 3a 1 .00 0.393 
68e) Polymer 3a 1.25 0.344 
68f) Polymer 3a 1.50 0.356 
69a) Polymer 4a 0.30 0.479 

69b) Polymer 4a 0.50 0.444 
69c) Polymer 4a 0.80 0.404 
69d) Polymer 4a 1.00 0.396 
69e) Polymer 4a 1.25 0.362 
69f) Polymer 4a 1.50 0.344 
Compar- 
ative 
Example 

40a) Polymer 5 0.30 0.483 

40b) Polymer 5 0.50 0.422 
40c) Polymer 5 0.80 0.388 

40d) Polymer 5 1.00 0.361 
40e) Polymer 5 1.25 0.350 

40f) Polymer 5 1.50 0.316 
41 a) Polymer 6 0.30 0.429 
41b) Polymer 6 0.50 0.383 
41c) Polymer 6 0.80 0.347 
41 d) Polymer 6 1.00 0.336 
41 e) Polymer 6 125 0 323 
41f) Polymer 6 1.50 0.271 
42a) Polymer 3 0.30 0.479 
42b) Polymer 3 0.50 0.460 
42c) Polymer 3 0.80 0.451 
42d) Polymer 3 1.00 0.438 
42e) Polymer 3 1.25 0.404 

42f) Polymer 3 1.50 0.398 
43a) Polymer 4 0.30 0.529 
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43b) Polymer 4 0.50 0.491 
43c) Polymer 4 0.80 0.471 
43d) Polymer 4 1.00 0.464 
43e) Polymer 4 1.25 0.440 
43f) Polymer 4 1 .50 0.420 



Data supplied from the esp@cenet database 
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